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ELECTRONIC DEVICE, OPERATION
CONTROL METHOD, AND OPERATION
CONTROL PROGRAM

CROSS-REFERENCE TO RELATED
APPLICATION

This application is a National Stage of PCT international
Application Ser. No. PCT/JP2012/057590 filed on Mar. 23,
2012 which designates the United States, and which is based
upon and claims the benefit of priority from Japanese Patent
Application No. 2011-064875 filed on Mar. 23, 2011.

FIELD

The present invention relates to an electronic device, an
operation control method; and an operation control program.

BACKGROUND

In recent years, miniaturization and high function of
electronic devices have been advanced. Therefore, an input
unit provided in the electronic device is requested to enable
various actions executable corresponding to the high func-
tion while being miniaturized. From these background, a
plurality of actions corresponding to input operations are
assigned to an input area such as an operation key (see, for
example, Patent Literature 1).

CITATION LIST
Patent Literature

Patent Literature 1: JP-A-2002-182833
SUMMARY
Technical Problem

One electronic device may include a mixture of an input
area assigned with a plurality of actions and an input area
assigned with only one action. In this case, it is difficult for
a user to determine to which of the input areas the plurality
of actions are assigned. Therefore, the user cannot some-
times utilize the plurality of actions assigned to the input
area.

For the foregoing reasons, there is a need for an electronic
device, an operation control method, and an operation
control program by which the user can easily utilize a
plurality of actions assigned to an input area.

Solution to Problem

According to an aspect, an electronic device includes: a
display unit; an input unit including an input area; a time
detecting unit for detecting an operation time of an input
operation performed on the input area; and a control unit for
performing a predetermined notification when an input
operation is performed on the input area to which a plurality
of actions are assigned according to the operation time
detected by the time detecting unit.

According to another aspect, an electronic device
includes: a display unit; an input unit including an input
area; a pressure detecting unit for detecting a pressure of an
input operation performed on the input area; and a control
unit for performing a predetermined notification when an

15

20

25

30

35

40

45

50

55

2

input operation is performed on the input area to which a
plurality of actions are assigned according to data based on
the pressure.

According to another aspect, an operation control method,
which is executed by an electronic device that includes an
input area, includes: detecting an input operation performed
on the input area; determining whether a plurality of actions
are assigned to the input area, on which where the input
operation is detected, according to an operation time of the
input operation or according to data based on a pressure
thereof; and performing a predetermined notification when
the plurality of actions are assigned to the input area on
which the input operation is detected.

According to another aspect, an operation control pro-
gram causes an electronic device that includes an input area
to execute: detecting an input operation performed on the
input area; determining whether a plurality of actions are
assigned to the input area, on which where the input opera-
tion is detected, according to an operation time of the input
operation or according to data based on a pressure thereof;
and performing a predetermined notification when the plu-
rality of actions are assigned to the input area on which the
input operation is detected.

Advantageous Effects of Invention

The present invention enables the user to easily utilize a
plurality of actions assigned to an input area.

BRIEF DESCRIPTION OF DRAWINGS

FIG. 1 is a front view illustrating an appearance of a
mobile phone (electronic device) according to an embodi-
ment.

FIG. 2 is a block diagram illustrating a functional con-
figuration of the mobile phone according to the embodiment.

FIG. 3 is diagrams illustrating an example of a control
related to a long press on an input area on a touch panel.

FIG. 4 is a diagram illustrating an example of a long-press
notification setting screen.

FIG. 5 is a diagram illustrating an example of a control
related to a long press on a button in an operating unit.

FIG. 6 is a flowchart illustrating a processing procedure of
the control related to the long press.

FIG. 7 is a flowchart illustrating a processing procedure
after a menu is displayed in response to the long press.

DESCRIPTION OF EMBODIMENTS

The present invention will be explained in detail below
with reference to the drawings. It should be noted that the
present invention is not limited by the following explana-
tion. In addition, the components in the explanation below
include those which are easily thought of by persons skilled
in the art, those which are substantially identical, and those
in a scope of so-called equivalents. In the following, a
mobile phone is used for explanation as an example of an
electronic device; however, the application target of the
present invention is not limited to the mobile phones.
Therefore, the present invention is also applicable to, for
example, PHSs (Personal Handyphone Systems), PDAs,
portable navigation devices, notebook computers, and gam-
ing devices.

Embodiments

First of all, a configuration of a mobile phone (electronic
device) 1 according to the present embodiment will be
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explained below with reference to FIG. 1 and FIG. 2. FIG.
1 is a front view illustrating an appearance of the Mobile
phone 1. FIG. 2 is a block diagram illustrating a functional
configuration of the mobile phone 1.

As illustrated in. FIG. 1 and FIG. 2, the mobile phone 1
includes a touch panel 2, an operating unit 13, a microphone
15, a receiver 16, a speaker 17, a control unit 22, a storage
unit 24, a communication unit 26, a sound processor 30, a
notification lamp 34, a vibration unit 36, and a time detecting
unit 38. Each part of the touch panel 2, the operating unit 13,
the microphone 15, the receiver 16, and the notification lamp
34 is exposed to the front face of the mobile phone 1.

The touch panel 2 displays various types of information
such as characters, graphics, and images, and detects an
input operation performed on a predetermined area such as
displayed icon, button, and character input area. The touch
panel 2 includes a display unit 2a, a touch sensor 25 as one
of input units, and a pressure detecting unit 2¢ which are
overlaid on one another in a predetermined order.

The display unit 2a is provided with a display device such
as an LCD (Liquid Crystal Display) or an OEL (Organic
Electro-Luminescence) panel, and displays various types of
information according to a control signal input from the
control unit 22. The touch sensor 24 detects an input
operation performed on the surface of the touch panel 2, and
outputs a signal corresponding to the detected input opera-
tion to the control unit 22. The method in which the touch
sensor 2b detects an input operation may be any method
such as a capacitive type method and a pressure sensitive
type method.

The pressure detecting unit 2¢ detects a pressure on the
touch Sensor 26, and is configured by using, for example, a
strain gauge sensor or an element such as a piezoelectric
element, whose physical or electrical properties (strain,
resistance, voltage, etc.) change according to the pressure.
For example, when the pressure detecting unit 2¢ is config-
ured by using the piezoelectric element or the like, the
piezoelectric element of the pressure detecting unit 2c¢
changes in the magnitude of voltage (voltage value) being
electrical properties according to the magnitude of a load
(force) (or a speed (acceleration) at which the magnitude of
a load (force) changes) connected to the pressure on the
touch sensor 2b. The pressure detecting unit 2¢ notifies
(outputs) the magnitude of the voltage (voltage value (here-
inafter, “data™)) to the control unit 22. When the pressure
detecting unit 2¢ notifies (outputs) the data to the control unit
22 or when the control unit 22 detects the data related to the
piezoelectric element of the pressure detecting unit 2¢, the
control unit 22 acquires (detects) the data. That is, the
control unit 22 acquires (detects) the data based on the
pressure on the touch sensor 11. In other words, the control
unit 22 acquires (detects) the data based on the pressure from
the pressure detecting unit 2¢. The data based on the pressure
is not limited to a value representing strain, resistance,
voltage, or the like, and may also a value representing the
load (force). When the detection method of the touch sensor
25 is a pressure sensitive type, the touch sensor 26 may also
serve a function of the pressure detecting unit 2¢. The touch
panel 2 is not necessarily provided with the pressure detect-
ing unit 2c¢.

The operating unit 13 has various buttons such as input
keys for inputting characters and numbers, direction keys for
changing a selection target, and function keys for activating
a specific function such as telephone call and menu display.
The operating unit 13 functions as an input unit for detecting
an input operation and outputs a signal corresponding to the
pressed button to the control unit 22. In the present embodi-
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ment, the buttons provided in the operating unit 13 are
assumed to be configured so that at least one of color and
brightness of their surfaces can be changed by controlling a
light source such as LED (Light Emitting Diode) embedded
in the back side.

The microphone 15 acquires an external sound. The
receiver 16 is one of sound output units, and outputs voice
of the other party on the phone. The speaker 17, which is
another one of the sound output units, outputs music, sound
effect, and the like. The receiver 16 may also serve a
function of the speaker 11. The sound processor 30 converts
the sound input from the microphone 15 to a digital signal
and outputs the digital signal to the control unit 22. The
sound processor 30 decodes the digital signal input from the
control unit 22 and outputs the decoded signal to the receiver
16 or to the speaker 17.

The communication unit 26 has an antenna 26a, and
establishes a wireless signal path using a CDMA (Code
Division Multiple Access) system or so with a base station
via a channel allocated by the base station, thereby perform-
ing telephone communication and information communica-
tion with other device through the base station.

The notification lamp 34 has a light source such as LED,
and emits the light source according to the control signal
input from the control unit 22. The notification lamp 34 is
used to notify the user of various events such as an incoming
call, an incoming mail, and an alarm, and is controlled so as
to emit light in a different flashing pattern or color according
to a content to be notified.

The vibration unit 36 generates vibration by driving a
motor or a piezoelectric element or the like according to the
control signal input from the control unit 22. The vibration
unit 36 is used to notify the user of various events, and is
controlled so as to vibrate in a different vibration pattern or
strength according to a content to be notified. The time
detecting unit 38 detects an elapsed time based on a refer-
ence clock or the like.

The control unit 22 includes a CPU (Central Processing
Unit) being a processing unit and a memory being, a storage
unit, and implements various functions by executing pro-
grams using these hardware resources. Specifically, the
control unit 22 reads a program or data stored in the storage
unit 24 to load it to the memory, and causes the CPU to
execute instructions included in the program loaded to the
memory. The control unit 22 performs read/write of data
from/to the memory and the storage unit 24 and controls
operations of the communication unit 26, the display unit 2a,
and the like according to the results of the instructions
executed by the CPU. When the CPU executes instructions,
the data loaded to the memory and the signal input from the
touch sensor 2b or so are used as part of parameters and
determination conditions.

The storage unit 24 is formed from a nonvolatile storage
device such as a flash memory, and stores therein various
programs and data. The program stored in the storage unit 24
includes an operation control program 24a. The operation
control program 24a may be acquired from any other device
such as a server through wireless communication performed
by the communication unit 26. The storage unit 24 may be
configured by combining a portable storage medium such as
a memory card with a reader/writer for reading/writing data
from/to the storage medium. In this case, the operation
control program 24a may be stored in the storage medium.

The operation control program 24a provides various
functions related to input operations performed on the input
unit, i.e. the touch panel 2 and the operating unit 13. The
function provided by the operation control program 24a
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includes a function related to a long press. The mobile phone
1 may have a case in which action(s) (function) different
from that assigned to a short press in an input area is
assigned to the long press therein.

The input area mentioned here means a component such
as each of buttons provided in the operating unit 13 or a
button or a character input area displayed on the touch panel
2. The long press means an input operation continuously
performed on the same input area for a predetermined
operation time or more, or an input operation with a prede-
termined pressure or more performed on the same input area
(with which data based on the pressure acquired by the
control unit 22 becomes a predetermined value or more.)

Although assignment of actions to, the long press is useful
in order to provide various functions to the user, the actions
are not necessarily assigned to the long press in all the input
areas. Because of this, even if the actions are assigned to the
long press, the user sometimes cannot notice that. Therefore,
the operation control program 24a provides a function that
allows the user to learn in which input area an action is
assigned to the long press and in which input area no action
is assigned to the long press while the user is preforming
usual operations. By providing such a function, the user can
easily recognize the action assigned to the long press and
utilize the functions of the mobile phone 1.

The operation control program 24a further provides a
function for easily selecting any of actions assigned to the
long press. By providing such a function, the user can further
easily utilize the functions of the mobile phone 1.

Then the functions related to the long press provided by
the operation control program 24a will be explained in more
detail below with reference to FIG. 3 to FIG. 5. FIG. 3 is
diagrams illustrating an example of a control related to the
long press on an input area on the touch panel 21. FIG. 4 is
a diagram illustrating an example of a long-press notification
setting screen. FIG. 5 is a diagram illustrating an example of
a control related to the long press on a button in the operating
unit 13.

At Step S11 in the example of FIG. 3, a new message edit
screen for editing a message to be sent by an, electronic mail
function is displayed on the touch panel 2. The new message
edit screen includes a header 53 including a send button to
execute transmission of an electronic mail and a character
input area 54 being an input area used to edit the message.
A plurality of actions are assigned to the long press in the
character input area 54. A notification area 51 for displaying
a radio field strength, a remaining battery level, or the like
is provided along the upper end of the touch panel 2.

As illustrated at Step S12, the user is assumed to bring a
finger F1 into contact with the touch panel 2 inside of the
character input area 54. The motion of bringing the finger F1
into contact with the touch panel 2 is one of input operations.
In this way, when any input operation is performed in an
input area the control unit 22 determines whether an action
is assigned to the long press in the input area. If an action is
assigned to the long press, then the control unit 22 notifies
the user accordingly.

In the case of the example illustrated in FIG. 3, the action
is assigned to the long press in the character input area 54,
and therefore the control unit 22 displays a notification icon
52 in the notification area 51 in order to notify the user
accordingly. The notification icon 52 is deleted after a given
period of time is elapsed. In this way, by displaying the
notification icon 52 according to any input operation per-
formed on the character input area 54, the user can learn that
the long press on the character input area 54 enables an
action different from usual actions to be executed.
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The example of displaying the notification icon 52 in the
notification area 51 is represented here in order to notify the
user that an action is assigned to the long press; however, the
way of notification, is not limited to this method. For
example, as illustrated in FIG. 4, as a notification method in
the case in which an action is assigned to the long press, a
method of changing at least one of the color or the brightness
of the input area, a method of outputting a notifying sound
from the receiver 16 or the speaker 17, or a method of
causing the vibration unit 36 to generate vibration, or the
like, may be employed. One or more of the methods may be
employed according to user’s setting.

When the user brings the finger F1 into contact with the
touch panel 2 inside the character input area 54 and then
releases the finger F1 from the touch panel 2 within a given
period of time, the control unit 22 executes an action
assigned to the short press in the character input area 54.

Meanwhile, when the user keeps the finger F1 in con-
tinuous contact with it, as illustrated at Step S13 to Step S15,
the control unit 22 sequentially displays, among the actions
assigned to the long press in the character input area 54, one
action corresponding to the operation time after another on
the touch panel 2, in association with each operation time
detected by the time detecting unit 38. In other words, each
of the actions assigned to the long press is associated with
an operation time set according to a priority thereof and they
are displayed in order from the action whose corresponding
operation time is elapsed.

Each of the actions to be displayed becomes one of
options to be selected in a menu 55. In the menu 55, the last
displayed action is set in a selected state, and when the user
releases the finger F1 from the touch panel 2 before all the
actions are displayed, the control unit 22 executes the action
in the selected state at that time and closes the menu 55. By
performing the control in this manner, the user can select a
desired action and execute the action without moving the
finger F1 to the menu 55.

In this example, the actions are displayed one after
another on the touch panel 2 in association with each
operation time; however, the actions may be displayed one
after another OR the touch panel 2 in association with the
pressure of an input operation (data based on the pressure
acquired by the control unit 22). In other words, each of the
actions assigned to the long press may be associated with
data based on the pressure set according to the priority
thereof and one action corresponding to the data based on
the pressure acquired by the control unit 22 may be dis-
played after another.

When many actions are assigned to the long press, an
upper limit number of actions to be simultaneously dis-
played may be determined, and when the actions to be
displayed exceed the upper limit number, then the actions
may be hidden one by one in the order of their displays each
time one action is displayed. In this way, by limiting the
number of actions to be simultaneously displayed, the dis-
play area of the touch panel 2 can be effectively utilized for
any purpose other than the display of the menu 55.

When the display of all the actions is completed, the
control unit 22 adds a close tab 554 to the menu 55 as
illustrated at Step S15.

As illustrated at Step S16, when the user slides the finger
F1 upward (direction of arrow A1) without releasing it from
the touch panel 2 after the display of all the actions is
complete, the control unit 22 cyclically scrolls the actions
displayed in the menu 55 upward according to a slide
amount. At this time, the control unit 22 sets one of the
actions displayed in the menu 55 in a selected state. The
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action set in the selected state is sequentially changed
according to a scroll amount. When the user releases the
finger F1 from the touch panel 2, the control unit 22 executes
the action in the selected state at that time and closes the
menu 55. This control allows the user to select a desired
action and execute the action without moving the finger F1
to the menu 55.

Likewise, as illustrated at Step S17, when the user slides
the finger F1 downward (direction of arrow A2) without
releasing it from the touch panel 2, the control unit 22
cyclically scrolls the actions displayed in the menu 55
downward according to a slide amount. At this time, the
control unit 22 sets one of the actions displayed in the menu
55 in a selected state. The action set in the selected, state is
sequentially changed according to a scroll amount. When the
user releases the finger F1 from the touch panel 2, the control
unit 22 executes the action in the selected state at that time
and closes the menu 55. If the user changes the direction of
the slide operation, then the control unit 22 synchronously
changes the scroll direction.

As illustrated at Step S18, when the user performs one or
more input operations on the character input areca 54 using
another finger F2 while keeping the finger F1 in contact with
the touch panel 2, the control unit 22 executes the action
according to the number of input operations performed by
the another finger F2. For example, the number of input
operations using the another finger F2 and an action to be
executed are previously associated with each other in such
a manner that a first action in the menu 55 is executed when
the input operation using the another finger F2 is detected
once within a given time and a second action is executed
when it is detected twice, and the control unit 22 executes
the action based on the association. This control alloys the
user to select a desired action and execute the action without
moving the finger F1 to the menu 55.

After the addition of the close tab 554 to the menu 55,
when the input operations illustrated at Step S16, Step S17,
and Step S18 are not detected, the menu 55 is displayed as
it is even if the user releases the finger F1 from the touch
panel 2. When the user performs a selection operation on one
of the actions included in the menu 55, the control unit 22
executes the action on which the selection operation is
performed. Alternatively when the input operation on the
close tab 554 is detected, the control unit 22 closes the menu
55.

It is preferable that the menu 55 is displayed as it is even
after the selection operation on one of the actions included
in the menu 55 is detected and the action is executed. This
control allows the user to easily select a desired action from
among the actions assigned to the long press without per-
forming a comparatively troublesome operation such as the
long press.

When the user performs a drag operation on the menu 55
as illustrated at Step S19 after the close tab 554 is added to
the menu 55, the control unit 22 moves the menu 55
following the drag operation. The drag operation mentioned
here is an operation such that the user brings the finger F1
into contact with the touch panel 2 in the display area of the
menu 55 and moves the finger F1 as if the menu 55 is
dragged while keeping the contact. This control allows the
user to move the menu 55 to any-position that does not cause
an obstruction.

When the number of actions to be simultaneously dis-
played in the menu 55 is limited, the actions displayed in the
menu 55 may be cyclically scrolled according to the direc-
tion of a flick operation on the menu 55. The flick operation
is an input operation such that the finger is brought into
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contact with the touch panel 2 for a short time and is then
moved in one direction at high speed as if something is
flicked.

The case in which the actions are assigned to the long
press in the input area on the touch panel 2 has been
explained with reference to FIG. 3; however, in the case in
which the actions are assigned to the button in the operating
unit 13, the control unit 22 also performs the same control.

At Step S21 in the example of FIG. 5, a new message edit
screen for editing a message to be sent by an e-mail function
is displayed. The notification area 51 for displaying the radio
field strength, the remaining battery level, or the like is
provided along the upper end of the touch panel 2.

As illustrated at Step S22, it is assumed herein that the
user performs an input operation to press one of the buttons
in the operating unit 13 with the finger F1. In this way, when
any input operation is performed on the button in the
operating unit 13, the control unit 22 determines whether an
action is assigned to the long press on the button. When an
action is assigned to the long press on the button, then the
control unit 22 notifies the user accordingly.

In the case of the example illustrated in FIG. 5, because
an action is assigned to the long press on the button pressed
by the finger F1, the control unit 22 displays the notification
icon 52 in the notification area 51 in order to notify the user
accordingly. The notification icon 52 is deleted after a given
time is elapsed. In this way, by displaying the notification
icon 52 according to any input operation performed on the
button, the user can learn that the long press on the button
enables an action different from usual actions to be executed.

If the user continuously performs the input operation to
press the button with the finger F1, then, similarly to the
cases at Step S13 to Step S15 in FIG. 3, the control unit 22
may display, among the actions assigned to the long press,
one action corresponding to the operation time after another
on the touch panel 2, in association with an operation time
detected by the time detecting unit 38. When the user
releases the finger F1 from the button, the control unit 22
may execute the action in the selected state at that time.

Then a processing procedure of the Control related to the
long press and performed by the control unit 22 will be
explained below with reference to FIG. 6 and FIG. 7. FIG.
6 is a flowchart illustrating a processing procedure of the
control related to the long press. FIG. 7 is a flowchart
illustrating a processing procedure after the menu is dis-
played in response to the long press. The processing proce-
dures illustrated in FIG. 6 and FIG. 7 are implemented by the
control unit 22 executing the operation control program 24a.
The processing procedure of the control related to the long
press on the input area on the touch panel 2 will be explained
below; however, the control related to the long press on the
button in the operating unit 13 can be implemented by
excluding a processing procedure related to an input opera-
tion specific to the touch panel from the processing proce-
dure.

At Step S101, when an input operation on an input area
is detected, then at Step S102, the control unit 22 determines
whether there is an action assigned to the long press in the
input area. When there is no action assigned to the long press
(No at Step S102), then at Step S103, the control unit 22
executes an action assigned to the short press in the input
area. When there is no action assigned to the long press, it
may be configured that the control unit 22 measures a
continuous time of the input operation or data based on the
pressure thereof and executes no action if the input operation
corresponds to the long press.
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When there is an action assigned to the long press (Yes at
Step S102), then at Step S104, the control unit 22 notifies the
user accordingly in a preset method. At Step S105, the
control unit 22 determines whether the input operation is
continued for a predetermined time or more. When the input
operation is not continued for a predetermined time or more
(No at Step S105), then at Step S103, the control unit 22
executes the action, assigned to the short press in the input
area.

Meanwhile, when the input operation is continued for a
predetermined time or more (Yes at Step S105), then at Step
S106, the control unit 22 additionally displays an action
corresponding to the operation time or the data based on the
pressure at that time, of the actions assigned to the long
press, on the menu 55. Then at Step S107, the control unit
22 sets the additionally displayed action in a selected state.

Subsequently, at Step S108, the control unit 22 determines
whether all the actions assigned to the long press have been
displayed. When not all the actions are displayed (No at Step
S108), then at Step S109, the control unit 22 determines
whether the input operation is continued. When the input
operation is continued (Yes at Step S109), the control unit 22
re-executes Step S106 and the subsequent steps to addition-
ally display other action on the menu 55.

Meanwhile, when the input operation is not continued,
that is, when the finger has separated from the touch panel
2 before all the actions are displayed (No at Step S109), then
at Step S110, the control unit 22 closes the menu 55. At Step
S111, the control unit 22 executes the action that had been
set in the selected state and ends the processing procedure.

When all the actions assigned to the long press have been
displayed at Step S108 (Yes at Step S108), then at Step S112,
the control unit 22 adds the close tab 554 to the menu 55. In
this way, after the menu 55 is fully displayed, the processing
procedure illustrated in FIG. 7 is executed.

After the menu 55 is fully displayed, at Step S113, the
control unit 22 determines whether a slide operation has
been detected. When a slide operation has been detected
(Yes at Step S113), then at Step S114, the control unit 22
cyclically scrolls the actions displayed in the menu 55
according to a slide amount and a slide direction of the slide
operation. At Step S115, the control unit 22 changes an
action to be in a selected state in the menu 55 according to
a slide amount and a slide direction of the slide operation.

At Step S116, the control unit 22 determines whether the
input operation is continued. When the input operation is
continued (Yes at Step S116), the control unit 22 re-executes
Step S114 and the subsequent steps. When the input opera-
tion is not continued, that is, when the sliding finger has
separated from the touch panel 2 (No at Step S116), then at
Step S117, the control unit 22 closes the menu 55. At Step
S118, the control unit 22 executes the action that had been
set in the selected state and ends the processing procedure.

When a slide operation has not been detected at Step S113
(No at Step S113), then at Step S119, the control unit 22
determines whether an input operation has been detected at
another position different from the position where the input
operation has been detected at Step S101. When an input
operation has been detected at another position (Yes at Step
S119), then at Step S120, the control unit 22 closes the menu
55. At Step S121, the control unit 22 executes the action
according to the number of input operations detected at the
position and ends the processing procedure.

When an input operation has not been detected at another
position at Step S119 (No at Step S119), then at Step S122,
the control unit 22 determines whether the input operation is
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continued. When the input operation is continued (Yes at
Step S122), the control unit 22 re-executes Step S113 and
the subsequent steps.

When the input operation is not continued, that is, when
the finger has separated from the touch panel 2 (No at Step
S122), then at Step S123, the control unit 22 releases the
selected state of the menu 55. At Step S124, the control unit
22 determines whether a predetermined time has been
elapsed. The predetermined time mentioned here is a time
preset to automatically close the menu. When the predeter-
mined time has been elapsed (Yes at Step S124), then at Step
S125, the control unit 22 closes the menu 55 and ends the
processing procedure.

When the predetermined time has not been elapsed (No at
Step S124), then at Step S126, the control unit 22 determines
whether an input operation on the close tab 554 has been
detected. When an input operation on the close tab 55a has
been detected (Yes at Step S126), then at Step S125, the
control unit 22 closes the menu 55 and ends the processing
procedure.

When an input operation on the close tab 55a has not been
detected (No at Step S126), then at Step S127, the control
unit 22 determines whether another screen has been acti-
vated. When another screen has been activated, that is, when
an input area where the input operation had been detected at
Step S101 is hidden (Yes at Step S127), then at Step S125,
the control unit 22 closes the menu 55 and ends the pro-
cessing procedure.

When another screen has not been activated (No at Step
S127), then at Step S128, the control unit 22 determines
whether a selection operation on the menu 55 has been
detected. When a selection operation has been detected (Yes
at Step S128), then at Step S129, the control unit 22 executes
an action selected by the selection operation. Then, the
control unit 22 re-executes Step S124 and the subsequent
steps.

When the selection operation has not be detected (No at
Step S128), then at Step S130, the control unit 22 determines
whether a drag operation on the menu 55 has been detected.
When the drag operation has been detected (Yes at Step
S130), then at Step S131, the control unit 22 moves the
menu 55 according to the drag operation and re-executes
Step S124 and the subsequent steps. When the drag opera-
tion has not been detected (No at Step S130), the control unit
22 re-executes Step S124 and the subsequent steps without
moving the menu 55.

As explained above, a mobile phone (an electronic
device) according to the present embodiment includes a
display unit, an input unit having an input area, a time
detecting unit for detecting an operation time of an input
operation on the input area, and a control unit for performing
a predetermined notification when an input operation is
performed on the input area to which a plurality of actions
are assigned according to the operation time detected by the
time detecting unit.

A mobile phone (an electronic device) according to the
present embodiment includes a display unit, an input unit
having an input area, a pressure detecting unit for detecting
a pressure of an input operation on the input area, and a
control unit for performing a predetermined notification
when an input operation is performed on the input area to
which a plurality of actions are assigned according to data
based on the pressure.

An operation control method according to the present
embodiment is an operation control method executed by an
electronic device having an input area, and includes detect-
ing an input operation on the input area, determining
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whether a plurality of actions are assigned to the input area,
on which the input operation is detected, according to an
operation time of an input operation or data based on a
pressure thereof, and performing a predetermined notifica-
tion when the plurality of actions are assigned to the input
area on which the input operation is detected.

An operation control program according to the present
embodiment causes an electronic device having an input
area to execute detecting an input operation on the input
area, determining whether a plurality of actions are assigned
to the input area, on which the input operation is detected,
according to an operation time of the input operation or data
based on a pressure thereof, and performing a predetermined
notification when the plurality of actions are assigned to the
input area on which the input operation is detected.

According to the configurations, when the user performs
an input operation on an input area and if a plurality of
actions are assigned to the input area, then a notification is
made. Therefore, the user can learn to which input area the
plurality of actions are assigned during usual operations.

The control unit preferably displays information, in asso-
ciation with an operation time detected by the time detecting
unit, indicating an action corresponding to the operation
time on the display unit as the predetermined notification.
The control unit also preferably displays information, in
association with data based on the pressure, indicating an
action corresponding to the data based on the pressure on the
display unit as the predetermined notification.

According to the configurations, the user can visually
recognize the assignment of a plurality of actions to the input
area.

The control unit may change at least one of color and
brightness of the input area where the input operation is
performed, as the predetermined notification. The mobile
phone (electronic device) according to the present embodi-
ment may further include a sound output unit for outputting
a sound, and the control unit may cause the sound output unit
to output a sound as the predetermined notification. The
mobile phone (electronic device) according to the present
embodiment may further include a vibration unit for gener-
ating vibration, and the control unit may cause the vibration
unit to generate vibration as the predetermined notification.

According to the configurations, it is possible to notify the
user that a plurality of actions are assigned to an input area
in a user recognizable manner.

The input area may be configured to detect an input
operation on a predetermined area in the display unit.

According to this configuration, even when a plurality of
actions are assigned to a button or the like displayed on the
touch panel, the user can recognize the assignment.

When a slide operation in a predetermined direction is
detected in the input area to which a plurality of actions are
assigned according to input operations, the control unit may
display pieces of information corresponding to the plurality
of'actions on the display unit and select any one of the pieces
of the information according to a slide amount of the slide
operation. In this case, the control unit may change an order
in which the pieces of the information, is selected, according
to a direction of the slide operation. In addition, the control
unit may cyclically scroll the pieces of the information
according to a slide amount of the slide operation.

When another input operation is detected while detecting
an input operation in the input area to which a plurality of
actions are assigned according to input operations, the
control unit may execute any one of the plurality of actions
according to the number of times of the another input
operation.
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According to the configurations, the user can easily select
a desired action from the plurality of actions assigned to the
input area with fewer operations.

The aspects of the present invention represented in the
embodiment can be arbitrarily modified within a scope that
does not depart from the gist of the present invention. For
example, the embodiment represents an example of the
electronic device that includes the touch panel 2 for dis-
playing a virtual button and the like as an input area and the
operating unit 13 including physical buttons as an input area;
however, the present invention is also applicable to an
electronic device that includes only one of the touch panel
2 and the operating unit 13.

The embodiment is configured to display an action on the
menu according to an operation time of an input operation
or data based on a pressure thereof no matter how many
actions are assigned to the long press. However, if one action
is assigned to the long press and when an operation time of
the input operation or data based on a pressure thereof
reaches a predetermined value or more, the action may be
executed without displaying the menu.

The embodiment represents an example of assigning
different actions to the short press and to the long press
performed on the same input area; however, different actions
may be assigned to other input operations performed on the
same input area. For example, in a certain input area, an
action A may be assigned to the short press, an action B may
be assigned to the long press, an action C may be assigned
to an upward flick operation, and an action D may be
assigned to a downward flick operation.

In this case, when some input operations are performed on
the input area, in addition to a notification indicating that the
action is assigned to the long press, a notification indicating
that the action is assigned to the upward flick operation and
a notification indicating that the action is assigned to the
downward flick operation may be made. The ways of the
notifications (types of icons, types of colors, light emitting
patterns, and notifying sounds, etc.) may be changed accord-
ing to combined patterns of the input operations to which the
actions are assigned.

The operation control program 24a represented in the
embodiment may be divided into a plurality of modules, or
may be integrated with the other programs.

The pressure detecting unit 2¢ represented in the embodi-
ment can be assumed to be configured in various ways
according to a contact detecting type on the touch panel. For
example, in a case of a resistive-film type, a magnitude of
resistance according to a size of a contact area is associated
with a load (force) of the pressure on a touch surface of the
touch panel, to thereby enable its configuration without
using a strain gauge sensor or a piezoelectric element, or so.
Alternatively, in a case of a capacitive type, a magnitude of
capacitance is associated with a load (force) of the pressure
on a touch surface of the touch panel, to thereby enable its
configuration without using a strain gauge sensor or a
piezoelectric element, or so.

The vibration unit 36 can be configured by using an
arbitrary number of piezoelectric vibrators, by providing a
transparent piezoelectric element over the entire surface of
the touch panel 2, or by rotating an eccentric motor by one
at one cycle of a drive signal. Furthermore, when the
pressure detecting unit 2¢ and the vibration unit 36 are
configured by using a piezoelectric element, the piezoelec-
tric element can be shared to also form a pressure detecting
unit and vibration unit. It is because the piezoelectric ele-
ment generates a voltage when a pressure is applied thereto
and deforms when a voltage is applied thereto.



US 9,489,074 B2

13
REFERENCE SIGNS LIST

1 MOBILE PHONE

2 TOUCH PANEL

2a DISPLAY UNIT

2b TOUCH SENSOR (INPUT UNIT)

2¢ PRESSURE DETECTING UNIT

13 OPERATING UNIT (INPUT UNIT)

15 MICROPHONE

16 RECEIVER (SOUND OUTPUT UNIT)

17 SPEAKER (SOUND OUTPUT UNIT)

22 CONTROL UNIT

24 STORAGE UNIT

24a OPERATION CONTROL PROGRAM

26 COMMUNICATION UNIT

30 SOUND PROCESSOR

34 NOTIFICATION LAMP

36 VIBRATION UNIT

38 TIME DETECTING UNIT

The invention claimed is:

1. An electronic device, comprising:

a display unit;

an input unit including an input area;

a time detecting unit configured to detect an operation
time of an input operation performed on the input area;
and

a control unit configured to,
when an input operation is performed on the input area

where a plurality of actions are assigned,

perform a predetermined notification according to
the operation time detected by the time detecting
unit and before accepting any of the plurality of
actions, wherein the predetermined notification
indicates that the plurality of actions are assigned
on the input area, and

when an input operation is performed on the input area

where the plurality of actions are not assigned,

accept, without performing the predetermined noti-
fication, an action assigned on the input area
where the plurality of actions are not assigned,

wherein

the control unit is configured to cause the display unit to
display, as the predetermined notification, information
which is associated with the operation time detected by
the time detecting unit and indicates an action corre-
sponding to the operation time,

the information includes a plurality of information pieces
corresponding to a plurality of different operation times
associated with the plurality of actions, and

the control unit is configured to cause the information
pieces to sequentially appear one after another on the
display unit in accordance with the corresponding
operation times and the detected operation time of the
input operation in such a manner that an information
piece appears on the display unit when the operation
time corresponding to a previous information piece is
elapsed, wherein the information pieces sequentially
appear one after another and are displayed in a cumu-
lative manner on the displayed unit such that more than
one of the information pieces are simultaneously dis-
played on the display unit, continuing the previous
information pieces being displayed on the display unit.

2. The electronic device according to claim 1, wherein

the control unit is configured to change at least one of
color and brightness of the input area where the input
operation is performed, as the predetermined notifica-
tion.
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3. The electronic device according to claim 1, further
comprising a sound output unit configured to output a sound,
wherein

the control unit is configured to cause the sound output

unit to output a sound as the predetermined notification.

4. The electronic device according to claim 1, further
comprising a vibration unit configured to generate vibration,
wherein

the control unit is configured to cause the vibration unit to

generate vibration as the predetermined notification.

5. The electronic device according to claim 1, wherein the
input area is configured to detect an input operation on a
predetermined area of the display unit.

6. The electronic device according to claim 5, wherein,

when a slide operation in a predetermined direction is

detected in the input area to which the plurality of
actions are assigned according to input operations,
the control unit is configured to
display the pieces of information corresponding to the
plurality of actions on the display unit, and
select any one of the pieces of the information accord-
ing to a slide amount of the slide operation.

7. The electronic device according to claim 6, wherein

the control unit is configured to change, according to the

direction of the slide operation, an order in which the
pieces of the information are selected.

8. The electronic device according to claim 6, wherein

the control unit is configured to cyclically scroll the pieces

of the information according to the slide amount of the
slide operation.

9. The electronic device according to claim 1, wherein,

when a second input operation is detected while detecting

a first input operation in the input area to which the

plurality of actions are assigned according to input

operations,

the control unit is configured to execute any one of the
plurality of actions according to the number of times
the second input operation is detected.

10. The electronic device according to claim 1, wherein

the last displayed information piece is set in a selected

state, and

the control unit is configured to execute the action asso-

ciated with the information piece set in the selected
state when the input operation is released.

11. The electronic device according to claim 1, wherein

the control unit is configured to perform a common

notification, as the predetermined notification, in
response to any input operation performed on the input
area where the plurality of actions are assigned.

12. An electronic device, comprising:

a display unit;

an input unit including an input area;

a pressure detecting unit configured to detect a pressure of

an input operation performed on the input area; and

a control unit configured to,

when an input operation is performed on the input area
where a plurality of actions are assigned,
perform a predetermined notification according to
data based on the pressure and before accepting
any of the plurality of actions, wherein the prede-
termined notification indicates that the plurality of
actions are assigned on the input area, and
when an input operation is performed on the input area
where the plurality of actions are not assigned,
accept, without performing the predetermined noti-
fication, an action assigned on the input area
where the plurality of actions are not assigned,
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wherein

the control unit is configured to cause the display unit to
display, as the predetermined notification, information
which is associated with the data based on the pressure
and indicates an action corresponding to the data based
on the pressure,

the information includes a plurality of information pieces

corresponding to a plurality of different pressure levels
associated with the plurality of actions, and

the control unit is configured to cause the information

pieces to sequentially appear one after another on the
display unit in accordance with the corresponding
pressure levels and the detected pressure of the input
operation, wherein the information pieces sequentially
appear one after another and are displayed in a cumu-
lative manner on the displayed unit such that more than
one of the information pieces are simultaneously dis-
played on the display unit, continuing the previous
information pieces being displayed on the display unit.

13. The electronic device according to claim 12, wherein

the last displayed information piece is set in a selected

state, and

the control unit is configured to execute the action asso-

ciated with the information piece set in the selected
state when the input operation is released.

14. An operation control method executed by an elec-
tronic device that includes an input area and a display unit,
the operation control method comprising:

detecting an input operation performed on the input area;

when an input operation is performed on the input area

where a plurality of actions are assigned,
performing a predetermined notification, before accept-
ing any of the plurality of actions, wherein
the predetermined notification indicates that the plu-
rality of actions are assigned on the input area, and
the predetermined notification is performed accord-
ing to an operation time of the input operation or
according to data based on a pressure of the input
operation; and

when an input operation is performed on the input area

where the plurality of actions are not assigned,

accepting, without performing the predetermined noti-
fication, an action assigned on the input area where
the plurality of actions are not assigned,

wherein, in said performing the predetermined notifica-

tion,

the display unit displays, as the predetermined notifi-
cation, information which is associated with the
operation time of the detected input operation and
indicates an action corresponding to the operation
time,

the information includes a plurality of information
pieces corresponding to a plurality of different opera-
tion times associated with the plurality of actions,
and

the information pieces sequentially appear one after
another on the display unit in accordance with the
corresponding operation times and the operation
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time of the detected input operation in such a manner
that an information piece appears on the display unit
when the operation time corresponding to a previous
information piece is elapsed, wherein the informa-
tion pieces sequentially appear one after another and
are displayed in a cumulative manner on the dis-
played unit such that more than one of the informa-
tion pieces are simultaneously displayed on the dis-
play unit, continuing the previous information pieces
being displayed on the display unit.

15. A non-transitory storage medium that stores an opera-
tion control program for causing, when executed by an
electronic device that includes an input area and a display
unit, the electronic device to execute:

detecting an input operation performed on the input area;

when an input operation is performed on the input area

where a plurality of actions are assigned,
performing a predetermined notification before accept-
ing any of the plurality of actions, wherein
the predetermined notification indicates that the plu-
rality of actions are assigned on the input area, and
the predetermined notification is performed accord-
ing to an operation time of the input operation or
according to data based on a pressure of the input
operation; and

when an input operation is performed on the input area

where the plurality of actions are not assigned,

accepting, without performing the predetermined noti-
fication, an action assigned on the input area where
the plurality of actions are not assigned,

wherein, in said performing the predetermined notifica-

tion,

the display unit displays, as the predetermined notifi-
cation, information which is associated with the
operation time of the detected input operation and
indicates an action corresponding to the operation
time,

the information includes a plurality of information
pieces corresponding to a plurality of different opera-
tion times associated with the plurality of actions,
and

the information pieces sequentially appear one after
another on the display unit in accordance with the
corresponding operation times and the operation
time of the detected input operation in such a manner
that an information piece appears on the display unit
when the operation time corresponding to a previous
information piece is elapsed, wherein the informa-
tion pieces sequentially appear one after another and
are displayed in a cumulative manner on the dis-
played unit such that more than one of the informa-
tion pieces are simultaneously displayed on the dis-
play unit, continuing the previous information pieces
being displayed on the display unit.
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